Objective: Primary small cell carcinoma (SCC) is a rare aggressive malignancy of the urinary bladder, with identical histopathology to that of the lung. The treatment and prognosis of bladder SCC are somewhat different from those of more frequent transitional cell carcinoma. The purpose of this study was to analyze the CT and MR imaging findings of bladder SCC.
platin-based chemotherapy, surgery (such as radical cystectomy or cystoprostatectomy), radiotherapy, and various combination therapies (2, 7 11) .
In spite of the relatively well known histopathology and clinical outcome of this rare bladder SCC, radiologic reports describing its imaging features have not, to our knowledge, so far been published.
The purpose of this study was to describe the computed tomography (CT) and magnetic resonance (MR) imaging findings of six patients with SCC of the urinary bladder, encountered during a recent three-year period.
MATERIALS AND METHODS
Between January 2000 and January 2003, six cases of pathologically proven SCC of the urinary bladder were retrospectively identified at our hospital and at other associated institutions. All patients were adults (M:F=5:1), and were aged between 44 and 66 (mean, 56.8) years. Preoper-ative CT was performed in all six patients, and supplementary MR imaging in two.
For CT or MR imaging, the bladder was not filled with air or fluid. For CT, a High Speed Advantage CTi Standard scanner(General Electric Medical Systems, Milwaukee, Wis., U.S.A) or a Somatom Plus VD30 (Siemens Medical Systems, Erlangen, Germany) was used. After pre-contrast pelvic CT, post-contrast CT was performed with 5-mm slice thickness and 3 5-mm collimation (1 pitch, helical CT) at 5-mm slice intervals, following the bolus injection of Ultravist 300 (Iopromide 0.6234 g/ml, 140 150 cc, Schering AG, Berlin, Germany). Using a GE Signa 1.5 T MR unit (General Electric Medical Systems), MR imaging was performed in two patients. After the intravenous injection of Magnevist (gadopentetate dimeglumine, 0.1 mmol/Kg, Schering AG), T1-weighted images (TR/TEeff 410 660/11 17 msec), fast spin-echo T2-weighted images (TR/TE 3,200 6,000/85 132 msec; echo train length=8, 12) and gadolinium-enhanced T1-weighted images were obtained in the axial, coronal, and sagittal planes, with parameters of 4 5 mm slice thickness with a 1 5-mm gap, a Pre-contrast (A and B) and post-contrast pelvic CT images (C and D) demonstrate a well-enhancing intramural mass in and beyond (arrow) the anterior wall of the urinary bladder and bilateral iliac lymph nodes (n). Another mass in the trigonal area, and multiple distant lymph nodes, are not shown here. Postoperative follow-up brain CT (E) revealed the presence of multiple metastatic nodules (arrowheads), and this patient eventually succumbed to this widespread metastasis (stage D2).
lymph node involvement, and local or distant metastasis. Staging was classified according to the Jewett-StrongMarshall system (8).
RESULTS
The demographic, imaging and clinical findings of SCC of the urinary bladder are summarized in Table 1 .
At the time of initial diagnosis, four of six patients presented with gross hematuria, one with bladder irritability, and one with suprapubic pain. Chest radiographs or chest CT revealed no mass-like lesion suggesting primary small cell lung carcinoma in any of the six patients.
At CT and MR imaging, all six tumors appeared as large, broad-based polypoid masses (Figs. 1 3) . Their location within the urinary bladder was posterior and trigonal in three patients (Figs. 1 and 3) , and anterior and trigonal (Fig. 2) , anterior and right lateral, and anterior and left lateral, respectively, in the other three. The maximal diameter of the six tumors ranged from 3.0 to 8.2 (mean, 5.0) cm. All were enhanced at post-contrast CT [four were well enhanced (70 90 HU) and the other two were slightly enhanced (40 60 HU)] and at post-contrast MR imaging. Unenhanced cystic or necrotic portions, occupying less than one third of the whole tumor volume, were noted in three tumors (Figs. 2 and 3) . Calcification within the tumor was found in one patient (Fig. 3) . At the time of diagnosis, whole-layer muscular invasion with perivesical extension had occurred in all six cases (Figs. 1 3) . Three tumors were Jewett-Strong-Marshall stage C (Fig. 2) , and the other three were D1 (Figs. 1 and 3) . Among the three patients with a tumor at this latter stage, there was involvement of both seminal vesicles and the left distal ureter in one male (Fig. 1) , of the anterior vagina wall and both ureters in one female (Fig. 3) , and of the right seminal vesicle in the other male. In two patients who underwent MR imaging studies, the signal intensity of the solid portions of the tumors was low at T1-weighted imaging and relatively low or similar to those of pelvic muscles at T2-weighted imaging (Fig. 3) . Pelvic lymph node involvement was found in three patients at presentation (Figs. 2 and 3) ; and during follow-up, distant lymph node metastasis was noted in two patients, brain metastasis in one (Fig. 2) , and liver metastasis in two. These three last-mentioned all expired within one year of initial diagnosis.
DISCUSSION
A rare primary SCC of the urinary bladder is, like SCC of the lung, highly aggressive, and involves early and widespread metastasis (1 10). The five-year survival rate for patients with SCC of the bladder is 8.1% (9) compared to 5-10% for lung cancer (2); in those whom this cancer attacks, the tumor is usually at an advanced stage by the time of diagnosis (11) . Most frequently, there is metastasis to local or distant lymph nodes, the liver, bone, the lung, brain, adrenal gland, spleen, or abdominal cavity (10) . In our study, the maximal diameter of six tumors ranged from 3.0 to 8.2 (mean, 5.0) cm, suggesting that at presentation, a bladder SCC is larger than a TCC, though the latter is more frequent. Initial CT or MR imaging revealed that in all tumors, whole-layer muscular invasion, with perivesical extension, had occurred (stage C in three patients and stage D1 in another three), and three of the six patients succumbed to brain or liver metastasis within one year of initial diagnosis.
SCC of the urinary bladder is a rare tumor occurring typically in older men who present with gross hematuria (7), which is the most frequent clinical symptom (11). Abbas et al. (10) found that among 97 males and 27 females with bladder SCC, the median age at presentation was 66.1 years. Among six patients in our study, four presented with gross hematuria, one with bladder irritability, and one with suprapubic pain. The mean age of the six was 56.8 years, slightly younger than reported by Abbas et al. Our study also demonstrated male predominancy, i.e. five of six patients were male.
An SCC has a characteristic microscopic appearance, namely sheets and nests of small round tumor cells containing hyperchromatic nuclei. Most show immunohistochemical staining with neuroendocrine differentiation markers (2), a result consistent with the pathologic findings detailed in our study. The histogenesis of SCC of the bladder remains unclear, with three possible explanations (12) . First, the tumor may arise from a neuroendocrine stem cell present in the urothelium of the bladder. The second possibility is that these tumors arise from poorly defined submucosal or muscularis cells of neural crest origin. Finally, SCC may result from a metaplastic transformation of TCC, a possibility which would explain the coexistence of TCC in up to two thirds of patients diagnosed with SCC (13) . In our study, however, we found no such coexistence.
For treatment of SCC of the urinary bladder, various approaches have been tried: systemic platinum-or cisplatinbased chemotherapy, surgery (such as radical cystectomy or cystoprostatectomy), radiotherapy, and various combination therapies (2, 6 10). All our patients underwent adjuvant chemotherapy and/or radiotherapy in addition to cystectomy. In our study, CT and MR imaging depicted all the tumors as large, broad-based polypoid masses, at stage C or higher, and with or without cystic or necrotic portions. All were relatively well enhanced at post-contrast CT and MR imaging. At the time of their diagnosis, they had already penetrated the whole layer of the bladder wall, with or without invasion of adjacent organs (such as a seminal vesicle, the ureter, or vagina) or lymph nodes. In two patients who underwent MR imaging, the solid portions of the tumors were hypointense on both T1-and T2-weighted images (Fig. 3) , though why the tumor should have shown relatively low signal intensity, especially on T2-weighted images, is not clear. We suggest, however, that the high cellularity of bladder SCC may play a role in this.
The differential diagnosis of primary SCC of the urinary bladder includes metastasis from a SCC outside of the bladder (an SCC of the prostate, for example), a poorly differentiated TCC, and primary or secondary lymphomas (7) . Clinically, SCC of the lung seldom metastasizes symptomatically to the urinary bladder (14) . Prostatic SCC, with a worse prognosis than bladder SCC (14) , contains an adenocarcinomatous component in more than 50% of cases, and this shows a positive reaction for prostate-specific antigen and prostatic acid phosphatase (15). Grossly, SCC of the urinary bladder, unlike TCC, appears as a polypoid intramural mass with a broad base (5). Thus, when such a mass is observed in the urinary bladder at imaging studies, a rare SCC -as well as more frequent TCC -should be considered as the differential diagnosis. In our study, however, all cases were falsely diagnosed as TCC: in none of our patients did chest radiographs or chest CT indicate the presence of a mass lesion suggesting primary SCC of the lung.
In conclusion, the CT and MR images obtained in our study depicted SCC of the urinary bladder as a large, broad-based polypoid mass, at stage C or higher. On T2-weighted MR images, the solid portion of the tumor tended to be relatively hypo-or isointense to adjacent muscle. When radiologic examinations demonstrate a bladder tumor of this kind in adults, SCC of the urinary bladder should be included in the differential diagnosis.
